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ZOOLOGY .—Some exotic terrestrial 1sopods (Isopoda: Oniscoidea) from New York
State.r WirLiam B. Mucamorge, University of Rochester. (Communicated by

Alan Stone.)

(Recetved December 17, 1956)

The great majority of the terrestrial
isopods found in northeastern United States
have undoubtedly been introduced from
Europe. Some of the immigrants have been
more successful and have become more
widely distributed than others and at
present are among our commonest sowbugs
and pillbugs. In upstate New York, for
example, the following European species
have been reported and may be present lo-
cally in great numbers:

Oniscus asellus Linnaeus

Porcellio scaber Latretlle

Porcellio spinicornis Say
Metaponorthus pruinosus (Brandt)
Cylisticus converus (De Geer)
Tracheoniscus rathkei (Brandt)
Armadillidivwm vulgare (Latreille)

On the other hand, several species are
represented in the local fauna which have
been reported from the United States only
infrequently. These are:

Trichoniscus pygmaeus Sars
Hyloniscus riparius (C. L. Koch)
Miktoniscus medeofi Van Name
Haplophthalmus danicus Budde-Lund
Platyarthrus hoffmannseggi Brandt
Armadillidium nasatum Budde-Lund

To add to the information concerning the
eeology and distribution of these less com-
mon forms, the following notes are presented.

Trichoniscus pygmaeus Sars

This specics has so far been reported from
North America only three times. Lohmander
(1927) reported specimens found in New York
on lily bulbs imported from Scotland (not from
Sweden as stated by Van Name, 1936, and
Palmén, 1951), and Van Name (1940) reported
the finding of a number of speeimens in the Gar-
field Park Conservatory, Chicago, Ill. Recently
Palmén (1951) has found a few specimens in two
locations in Newfoundland. These two latter finds

1 Part of this work was done during tenure of a

Summer Research Fellowship at the Edmund
Niles Huyck Preserve, Rensselaerville, N. Y.

were both from gardens and represent the first
outdoor records for this species from North Amer-
ica. On the basis of these finds, Palmén predicted
that 7. pygmaeus would turn out to occur in fur-
ther localities on this continent. This prediction
has been borne out by the following New York
collections:

Rochester, Monroe County, near the Mount
Hope Cemetery; numerous specimens found on
several occasions along railroad tracks, with Hy-
loniscus riparius and Haplophthalmus danicus.

Rochester, Monroe County, Durand-Eastman
Park, May 22,1955; 11 & and 8 @ @ in debris be-
tween large rocks at edge of Lake Ontario, with
Trichoniscus demivirgo, Armadillidium nasatum,
and Tracheoniscus rathker.

Bridgewater, Oneida County, June 19, 1955; 2
' and 1 @ under rocks and trash on bank of
small stream atside of highway, with Trichoniscus
demivirgo.

Rensselaerville, Albany County; many speci-
mens found on several occasions under rocks in
ruins of an old felt mill on the E. N. Huyck Pre-
serve, with T'richoniscus demivirgo and Cylisticus
COnvexrus.

It is certain that 7. pygmaeus is an importa-
tion from Europe where it is widespread and
synanthropic. It has in all probability been in-
troduced into this country on numerous oceca-
sions and has obviously become established in a
number of localitics. The possibility that the
populations discovered in New York represent
very recent introductions is remote, since, with
the possible exception of the Bridgewater local-
ity, no recent dumping of vegetable wastes or
soil has occurred at thesc stations. The Rens-
selacrville population, in particular, seems to be
a very old one, sinee it is established around the
foundations of an old felt mill which was aban-
doned in 1879 and fell into ruins before 1895.
Many other old isolated populations such as
these are undoubtedly scattered around the
countryside, at least in the eastern United States.
That they have not vet been discovered is cer-
tainly due to the very small size of the animal
(<2.5 mm) and to its secretive habits, as well
as to the scarcity of intcrested observers.
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Hyloniscus riparius (C. L. Koch)

There is only one previous report of this wide-
spread Central European form from North
America. Pahnén (1951) found several speci-
mens in two locations in St. John's, Newfound-
land—in a garden and in a greenhouse. From
these finds he concluded that the species is
probably not able to survive outdoors, but is
completely dependent on man in Newfoundland.

In Rochester an apparently permanent out-
door population has been located near the Mount
Hope Cemetery. Numerous specimens have been
found under logs, rocks and debris over a dis-
tance of more than half a mile along a railroad
embankment and on the cemetery grounds. Both
sexes and all stages of the life history are repre-
sented. Active animals have been found on
various occasions during the ice-free portion of
the vear, and their hardiness is attested to by
the fact that they have just survived the most
rigorous winter in Rochester for many years, the
average temperature for December having been
24.4° F. and that for January 23.1° F. These
points, together with the fact that the main
body of the population along the railroad tracks
las been separated from the cemetery (the prob-
able point of origin) by a busy 4-lane highway
for at least 25 vears, indicate that this species is
perfectly able to survive and thrive in such a
climate as that of Rochester. In this connection
it is interesting to note that in this same loca-
tion where f1. riparius is found, the exotic chilo-
pod Chaetechelyne vesuviana (Newport) also oc-
curs (cf. Crabill, 1955). These two species of
organisms, which have somewhat similar ranges
in Europe, apparently have similar ecological re-
quirements and have been almost equally suc-
cessful in establishing themselves i this foreign
niche.?

It is very interesting to note that in the area
along the railroad tracks 1. riparius almost com-
pletely replaces the indigenous trichoniscid iso-
pod, Trichoniscus demivirgo Blake. The latter
species is common under rocks and logs in damp
places throughout the Rochester region, and
indeed, is abundant at the periphery of the
area occupied by H. riparius. Within this area,

2 Since preparation of this manuscript, a popu-
lation of Hyloniscus riparius has been discovered
in a small trash dump along U. S. Highway 20,
‘i;(j 1r}niles east of Lafayette, Onondaga County,
BN
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however, very few T. demivirgo can be found,
although, as mentioned above, the other trichonis-
cids T. pygmaeus and H. danicus occur in num-
bers along with H. riparius. It appears that /1.
riparius and T. demivirgo have very similar eco-
logical requirements and that the former is more
successful in its occupation of a favorable habitat
than the latter, with the vesult that 7. demavirgo
is excluded almost completely.

Miktoniscus medcofi Van Name

In the greenhouse of the University of Roch-
ester are several small, but thriving, colonies of
a small wopod which has been identified provi-
sionally as Miktoniscus medeofi. This species was
described by Van Name (1940) from specimens
found in the greenhouse of the University of
1llinois, Urbana, 111 At the same time Van Name
reported specimens from another greenhouse in
Urbana, and from the Garfield Park Conserva-
tory, Chicago. The only other record of this
species is the recent report by de Castro (1953)
of specimens from three outdoor locations in
Rio de Janeiro, Brazil. On the basis of these
finds, de Castro suggests that Brazil may be the
native habitat of the species.

Although he was confident mn the identifica-
tion of his specimens as M. medcoft, de Castro
recognized certain peculiarities of his specimens
and presented an extensive redescription of the
species. In particular, he pointed out differences
in the second pleopod, namely, the exopodite 1s
larger in its terminal portion and the endopodite
is proportionally much shorter than the corre-
sponding structures as figured by Van Name
(1940, p. 111). Furthermore, it should be noted
that the Brazilian specimens are without pig-
ment, while the United States specimens are
deseribed as “strongly pigmented, having the
upper surface handsomely variegated with brown
or purplish-brown pigment on a light back-
ground .. .” (p. 112). And the distal segment of
the endopodite of pleopod I of the male is dis-
tinetly shorter than the proximal segment
Brazilian, but subequal in the United States
specimens. Also, the basal segment of the uropod
is apparently much narrower in Brazihan, than
in United States specimens.

The specimens found at Rochester generally
resemble those deseribed by Van Name and de
Castro but seem to differ from one or both forms
m certain respects, namely, m the shape and
proportions of the endopodite of pleopod II of
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the male; in the shape of the isehium, merus and
carpus of perciopod VI of the male; and in de-
tails of the antennae, plecopods ITI-V and uro-
pods. In addition, it should be noted that these
specimens are similar in many respeets to speei-
mens which have been deseribed as M. linearis
(Patience, 1908; Kesselyak, 1930; Vandel, 1950)
and M. hwnus (NMulaik, 1942), though again
certain  differences are evident. Furthermore,
Eberly (1954) has noted the finding in Cascades
Park, Bloomington, Indiana, of a single speei-
men probably belonging to the genus Miktonis-
cus, but having “some differences from any of
the species of Miktoniscus deseribed from Amer-
ica.” It seems certain that two or more speeies
are represented by these several lots of specimens
but, because of inaceuracies and inadequacies of
the published deseriptions, it is impossible at
present to decide exactly what species are in-
volved. As Vandel points out, it will not be pos-
sible to determine the identity or non-identity of
the forms until a direct comparison of types can
be made. Until such time as a positive identifiea-
tion can be made, it seems best to eonsider the
Rochester specimens as belonging to M. medcofi,
which they most closely resemble.

Haplophthalmus danicus Budde-Lund

This is another common European form whieh
has been widely spread by man’s activities. It
has beeome established in a number of plaees in
this country, living both indoors and out. It has
been recorded outdoors from Indiana, Mary-
land, New Jersey, Pennsylvania, Kentucky,
Tennessec, and Utah, and from greenhouses in
Toronto, Ontarto. Palmén (1951) has reported
outdoor finds in southern Newfoundland and
concludes from the eircumstances that the spe-
cies may Dbe able to survive there. Eberly (1954)
has found this speeles widely distributed in
Indiana, frequenting “moist soil under boards
and logs.”

In New York I have found the species well
established in the greenhouses of the University
of Rochester, and in four outdoor locations as
follows:

Rochester, Monroe County, near the Mount
Hope Cemetery; number of specimens on several
occeasions, under logs along railroad tracks; with
Trichoniscus pygmaeus and Hyloniscus riparius.

Powder Mill Park, Monroe County, April 1955;
numerous individuals in two locations at least a
mile apart; under logs on wet ground.
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Rensselaerville, Albany County; large popula-
tion in old trash on creek bank in the village; with
Trichoniscus demivirgo, Tracheoniscus rathkei, and
Oniscus asellus.

There is no doubt that these outdoor popula-
tions are permanent. Judging from the numbers
of individuals found and from the surroundings,
they eannot have been mtrodueed recently. On
the basis of these rceords, it appears that H.
danicus ean withstand rather rigorous winters,
and m all probability will be found to be more
widespread than supposed, even in the northern
portion of the country and in southern Canada.
As Eberly suggests, these small animals are
probably “often overlooked because of their size,
by people who think they might be just the
young ones of other common species with which
they are found.”

Platyarthrus hoffmannseggi Brandt

This species also is widespread through Eu-
rope, being commonly found in the nests of ants,
with whieh it apparently enjoys some sort of
symbiotic relation. It has been reported in North
Ameriea only from the vicinity of New Haven,
Conn. (sec Van Name, 1940, and Brooks, 1942).

In Roehester, a eolony of P. hoffmannseggi has
heen found along the ratlroad tracks near the
Mount Hope Cemetery, in the same area occu-
pied by Hyloniscus riparius and other exotic
forms. The eolony is established in an ants’ nest
under an old railroad tie lying on the roadbed of
stones and einders. The nest is occupied by the
ant, Formica sanguinea subnuda Emery and its
slave Formica fusca Linnaeus? On June 8 and
June 27, 1956, brief eollection by hand and
Berlese separation of some of the material from
under the tie yielded 69 specimens (25 males and
44 females), together with spccimens of the
other isopods Haplophthalmus danicus, Hylonis-
cus ripartus, Trichoniscus demivirgo, Oniscus
asellus, and Tracheoniscus rathker.

Though I find no mention in the literature of
such a situation, there seems to be a considerable
difference in size between the sexes of P. hoff-
mannseggi. Contrary to the opinion of Brooks
(1942, p. 436) that this speeics is ‘“never more
than four millimeters in length”, and the state-
ment of Edney (1953, p. 74), “up to 3.6 mm
long”, the largest female collected here is 5.76

3 The ants were determined by Dr. Marion R.
Smith at the United States National Museum.
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mm loug, and the average length of 33 mature
females 1s +.32 mm. Cn the other hand, the larg-
est male collected is only 3.40 mm long, the av-
erage length of 23 males being 2.61 mm. It may
be, of course, that all the males collected are
nnmature animalg, therefore are smaller than
the females. But if this is so, then it must be
assumed that mature males were not, at the
time of collection, present in the colony, or else
that the mature males were deep in the nest and
escaped capture. Either of these situations should
provide the basis for an interesting study.

The large size of female specimens and the
size differential between males and females might
suggest that we are dealing here with a species of
Platyarthrus distinet from hoffmannseggi or with
a subspecies of P. hoffmannseggi. No significant
morphological differences have been detected,
however, on comparing our specimens with the
descriptions given by Meinertz (1934), Verhoeft
(1936), and Edney (1953). Until direct compari-
son with European material should prove other-
wise, 1t can only be concluded that our specimens
are minor variants of P. hoffmannscggi.

Armadillidium nasatum Budde-Lund

This species has been widely reported through
the U. 8. and in southern Canada but its occur-
rence has for the greater part been confined to
greenhouses and warmed buildings (¢f. Van
Name, 1936, and Hatchett, 1947). Only one re-
port (Van Name, 1940) specifically mentions the
finding of specimens (two) outdoors ‘“under
pieces of wood at Glenview, Illinois, northwest of
Chicago, Oct. 3, 1936.” There is no indication
how close the point of capture was to human
habitations or hothouses. Eberly (1954) notes
that A. nasatum has been found in Brown and
Monroe Counties, Ind., but he neglects to men-
tion the habitats of the animals collected. It may
be presumed, however, they do exist outdoors in
these southern Indiana localities.

In Rochester, A. nasatum is very common mn
greenhouses at the University of Rochester and
mm Highland Park. In addition specimens have
been found outdoors in four separate locations.
Immediately around the university greenhouse,
A. nasatum is very common through the summer
months, along with 4. vulgare and Cylisticus con-
vexus. This population is without doubt one
which winters in the building foundations and
expands outside, with the coming of warm
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weather. Further finds have been made, however,
at stations some distance removed from any
warmed building: under old wooden ties on a
railroad embankment at Genesee Valley Park
(2 g on April 29, 1955; 3 & & on May 20,
1950); in a similar situation at the shore of Lake
Ontario in Durand-Eastman Park (4 & & and
1 ¢ on May 22, 1955); and under a board in a
trash dump of the Mount Hope Cemetery (1 ¢
on May 29, 1955). The latter specimen, while
found outdoors, might have been carried to this
place only shortly before collection on greenhouse
flowers brought to the cemetery. The first two
mentioned finds, however, seem certanly to be
from permanently established populations, since
m each case the station is not near a building and
no reasonable mode of recent introduction canbe
conceived. It is probable that the animals are
able to overwinter in these locations by burrow-
g deeply mto the loose material of the railvoad
bed.

The population of A. nasatum living outside
the greenhouse at the University of Rochester is
actually a very hardy lot. Although they un-
doubtedly burrow deeply along the building
foundations during the very cold weather, they
apparently can tolerate temperatures near freez-
ing, for immediately after the snow melted and
the ground thawed from our past winter (March
30, air temperature about 35° F.) specimens were
found active under a 1-foot-square piece of insu-
lating board lying on the ground 2 feet from the
building. Also present were individuals of C'ylisti-
cus convexus and Tracheoniscus rathkei. A few
days later, after a 514-inch snowfall, the snow
was brushed away and a few specimens were
found under the board, lethargic but still alive.
This observation is noteworthy m view of the
fact that Hatchett (1947) never found A. nasatum
outside the greenhouse in Ann Arbor, Mich., even
though side it was as abundant as A. vulgare,
which in turn was common outside as well as in.

DISCUSSION

The outdoor occurrence in upstate New
York of Hyloniscus riparius, Haplophthalmus
danicus, Trichoniscus pygmaeus, and Arma-
dillidium nasatum is most interesting from a
biogeographical point of view. These species
are found throughout central and western
Europe as far north as the North Sea coast.
The last three named are also common in
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the British Isles, but H. riparius appavently
has not been introduced across the channel
(see Edney, 1953); and T. pygmacus and .
danicus have been reported from Norway
(Oslo) by Sars (1898). In the cooler regions
of Europe, which correspond chmatically
to upstate New York, these four species have
been found only in greenhouses and other
artificially  warmed situations. Memertz
(1932, 1931) has reported all four in and
around greenhouses in  Denmark, and
Palmén (1946, 1947) has found them in
similar situations in Finland. Furthermore,
in Newfoundtand, which has a similar
climate, H. riparius, T. pygmaeus, and H.
danicus have been found living outdoors
during the summer, but under such cir-
cumstances as to raise a doubt whether they
are able to survive the winters outside (see
Palmén, 1951).

The New York state localities, namely
Rochester and Rensselaerville, are similar i
climate to Denmark, southern Finland, and
Newfoundland, at least in so far as the
winters are concerned. In all these places the
winters are fairly rigorous and damp, with
the January temperature averagig 5 to 10
degrees below freezing, Ifahrenheit. Con-
sidering climate alone, one would definitely
not expect to find these isopods in either
Rochester or Rensselaerville.  Fortuitous
circumstances have, however, made survival
possible through the coldest winters ex-
perienced by these locahties. All of my finds
of the isopods under consideration have heen
made in situations where the substratum is
very loose, that 1s, in railroad beds of rocks
and cinders, in dumps of rocks, trash and
ashes, and among crumbling building foun-
dations. In such situations, apparently, the
animals are well provided with food and
moisture during warm weather and in cold
weather are able to descend quickly to a
depth sufficient to protect them from
freezing.

Platyarthrus hoffmannseggi also is wide-
spread in Europe, being found as far north
as the DBritish Isles (Edney, 1954) and
Denmark (Meinertz, 1934), but apparently
absent from Norway (Sars, 1898) and
Finland (Palmén, 1946). This species, being
myrmecophilous, might be expected to be
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more resistent to cold veather than many
other isopods, since it always has the op-
portunity to retire easily to the depths of the
ants” nest  whenever conditions become
adverse. On this basis, its occurrence in
Rochester is easy to understand, and the
possibility that it could withstand even
more rigorous climates seems good.

The finding of P. hoffmannseggi with
Formica sanguinea subnuda and Formica
fusea adds these two forms to the list of ant
hosts in this country. It should be noted,
however, that in England the isopod has
been found living with F. fusca and with the
typical form of F. sanguinea (see Brooks,
1942, p. 428). It seems probable that the
isopod was introduced from Iurope into
Rochester along with F. fusca and that
subsequently the local ant, F. sanguinea
subnuda, moved in to enslave F. fusca and to
share the nest with its other occupants.

The geographical distribution of the
several species in the genus Miktoniscus has
been discussed by Vandel (1949, 1950), who
points out that Miktoniscus is a typical
North Atlantic genus. The recent suggestion
of de Castro (1953) that 3/. medcofi origi-
nated in the southern hemisphere may or
may not be valid. Two of the three finds of
M. medeofi mentioned by de Castro were
made in areas modified by human habita-
tion, that is, in a banana grove and on a
country estate. (Habitat data for the third
find is not given.) It is entirely possible that
the species has been introduced into the Rio
de Janeiro region from some North American
or ILuropean locality and that it has become
locally established there, where it should
have no difficulty in living outdoors. Only
further, more intensive, collection can cast
more light on this problem.
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WIND RIVER FOSSILS

Finding of a “missing link” in the evolution
of modern mammals—a ecreature that had
branched off from the great family of odd-toed
ungulates, which includes the horse and rhino,
toward the present tapir—is reported by C.
Lewis Gazin, Smithsonian Institution curator
of vertebrate paleontology.

This ancient animal, of which a fossil jaw and
parts of a skull were found in the Wind River
basin of Wyoming, was Dilophodon, about the
size of a fox, which lived during the upper Eocene
period of geological time, about 45,000,000 years
ago. The Wind River area long hasbeena favorite
hunting ground for mammals of the Focene, the
period when the warm-blooded creatures began to
take on some of their present forms.

Also encountered were the fossil remains of a
somewhat larger tapiroid, Desmatothertum, rather
resembling the smaller tapiv, Dilophodon, but
cannot be considered directly ancestral to any
living form although representative of the gen-
eral complex from which arose rhinos, horses,
tapirs, and certain groups of extinet hoofed
mammals.

The points at which the divergence to the
modern forms took place are of considerable sig-
nificance to paleontologists. The Wind River
area, Dr. Gazin says, is especially rich in tapiroid
material and living in the same area, at roughly
the sanie time, were ancestral opossums, rabbits,
rodents, and carnivores.



